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Abstract 
This paper presents two-year research results of the pedagogical experiment comparing learners´knowledge expressed in test 
scores in the subject of English for specific purposes (IT English) taught in two ways: (1) the ICT-supported process of 
instruction, (2) in the traditional present (face-to-face) way at the Faculty of Informatics and Management, University of Hradec 
Kralove, Czech Republic. The research was held in 2009/10 and 2010/11 academic years. The main hypothesis expected learners 
would reach higher test scores in the ICT-supported form of instruction but no statistically significant differences were not 
discovered in the experimental and control groups. 
 
© 2014 The Authors. Published by Elsevier Ltd. 
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If we really aim at making changes in the educational system, it means that not only objectives, learning content 
and methods of instruction should be changed but also strong attention should be paid to the feedback process and 
the means applied within. Innovations have been running both within the educational system (EC, 1993, 1995, 2001) 
and in each subject are always connected to searching for, discovering, introducing, piloting and testing new means 
of evaluation which will enable teachers to penetrate the learner´s understanding of terms and their individual 
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structure of knowledge. The reflection of the ICT-supported process of instruction requires to be researched 
continuously and systematically in the whole context as modern information and communication technologies have 
penetrated the society, including the field of education and brought crucial changes.  This situation defines the 
research problem, this paper is dealing with. The instruction supported by the information and communication 
technologies (the ITC-supported instruction) may be understood in various ways. We paid attention to online 
courses running in the Learning Management System (LMS) WebCT and their influence on the process of 
engineering education. It is generally accepted that all  educational outcomes should result in forming key 
competencies which are defined as Four Pillars of Education (Delors, 2006) (learning to know, learning to do, 
learning to live together, learning to be). Based on these requirements the key competencies were defined as the 
combination of knowledge, skills and attitudes appropriate to the context (SEEQUEL, 2004). They are particularly 
necessary for personal fulfilment and development, social inclusion, active citizenship and employment (Tight, 
2002). This framework defines eight key competencies (communication in the mother tongue, communication in 
foreign languages, mathematical competence and basic competencies in science and technology, digital competence, 
learning to learn, social and civic competencies, sense of initiative and entrepreneurship, cultural awareness and 
expression) (Mertens, 1974) which are all interdependent and the emphasis in each case is on critical thinking, 
creativity, initiative, problem solving, risk assessment, decision taking and constructive management of feelings 
(EC, 1997). Resulting from the above mentioned the research was run at the Faculty of Informatics and 
Management (FIM) University of Hradec Kralove (UHK), Czech Republic, dealing with question whether there is 
any ICT contribution to the process, i.e. to increasing the university student knowledge which should result in 
developing their key competencies (OECD, 2005, 2009). 
 
2. Research objective and hypotheses 
The research focused on the influence of the way of instruction (ICT/LMS versus real teacher) on students´ level 
of knowledge. The main objective was to compare the level of students´ knowledge developed within the ICT-
supported distance way of instruction to the traditional present face-to-face instruction and found out whether the 
ICT contribute to the process positively.  
We expected that university students taught with the ICT support reach higher level of knowledge in comparison 
to those who are taught in the traditional way. The educational outcomes which are researched include students´ 
knowledge, skills and attitudes, and the process of instruction as the whole is the researched field. Developing and 
reaching the key competencies is a lifelong process which should provide students with “tools” to solve still 
unknown problems and become contributive to the society and successful on the labour market successfully. 
 
Resulting from the research problem the main hypothesis was defined as follows:  
H: Students reach higher level of knowledge in the ICT-supported distance way of instruction in comparison to 
the traditional present way.   
The research was held in the subject of IT English (E), as the requirement for foreing language communication is 
defined within key competences, as mentioned above. The main hypothesis was defined as follows: 
H1: Students of FIM UHK reach higher level of knowledge in the ICT-supported instruction in comparison to the 
traditional present way in the subject of IT English. 
 
3. Research methodology and research sample 
The main method applied within the research was the pedagogical experiment, partially supported by observation 
and interviews in several cases if the need for additional data appeared. Didactic tests were used within the 
pedagogical experiment. It followed the “pretest – instruction – posttest – posttest2” structure where: 
• the entrance level of respondents knowledge was detected by the pretests in each subject,  
• the final knowledge was tested by posttests,  
• after the 3-month period the potential changes in  the level of knowledge were tested by posttests2. 

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Two educational strategies were applied. The process of instruction was organized either in the ICT-supported 
distance way in the experimental groups, or in the present way in the control groups. Finally the collected data were 
statistically processed and results interpreted and discussed. The didactic tests were piloted, their results and changes 
were discussed within the departments, then the tests were adjusted according to the requirements and re-piloted. All 
tasks proceeded from learning objectives and were based on appropriate taxonomies.  The tasks in IT English tests 
were built on the Bloom´s taxonomy (Bloom, 1956; Anderson, Kratwohl, 2001) using three categories: 
• Remember and recognize facts. 
• Understand, i.e. summarize and interpret facts. 
• Apply, i.e. implement and operate facts. 
All tests (pretest, posttest and posttest2) were consisted of 32 tasks each. 
The task characteristics were calculated for each item covering the difficulty, Upper-lower Index, Tetrachoric 












                     (1) 
 
where 
k –number of tasks in test, 
p –number of respondents who solved the task correctly,  
q –number of respondents who did not solve the task correctly,   
s – standard deviation of the whole test result. 
 
The test validity was considered by the expert groups; all tests were recognized reliable and valid. The collected 
data were processed by the NCSS2007 statistic software. The hypotheses were verified by the T-test and Mann-
Whitney test.  
 
The research sample included students of bachelor study programme of Applied Informatics and master study 
programme of Information Management enrolled in the 2009/10 and 2010/11 academic years in the subject of IT 
English. Totally 316 respondents were included in the research sample at the beginning of the experiment, 303 of 
them went through the whole experiment. Amounts of respondent are presented in table 1.    
 
Table 1 Research sample 
 
 
Pretest Posttest Posttest2 
E C E C E C 
IT English, 
2009/10 
90 66 90 66 90 66 
IT English, 
2010/11 
94 66 94 66 84 63 
Total in 
groups 
184 132 184 132 174 129 
TOTAL 316 316 303 
 
4. Research process and results 
In experimental groups the process of instruction was organized in the ICT-supported distance way, i.e. after the 
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startind tutorial at the beginning of the term respondents studied in the online courses for each subjects. The courses 
were designed in the virtual learning environment (WebCT) which was designed for the educational purposes, i.e. it 
provided all tools required for running the process efficiently. The courses underwent the accreditation by university 
experts in e-learning before first applied. 
 
The null hypotheses were set as follows: 
H01: There is no statistically significant difference in test results in experimental and control groups in IT English 
in 2009/10. 
 
H02: There is no statistically significant difference in test results in experimental and control groups in IT English 
in 2010/11. 
 
The test results are displayed in tables 2-3 and figures 1-2.  
 
Table 2 Test results in IT English 2009/10 
 PreC PreE PostC PostE Post2C Post2E 
Mean 40 32..6 93.7 92.1 92.8 93.6 
SD 2,5 2.3 3.3 3.1 1.3 1.9 
Min 24 18 82 68 66 80 
Max 57 61 103 112 103 104 
Modus - 29 - 96 103 97 
Median 40 41 95 93 99 95 
Norm N CRN N N N CRN 
t -0.9553 -1.2278 0.5929 
Z 1.449 0.8518 1.2728 
H01 Accept Accept Accept 

Pre: pretest, Post: posttest, Post2: posttest2 
E: experimental group, C: control group 
Norm (normality test): N (normal distribution), CRN (cannot reject normality) 
 
Table 3 Test results in IT English 2010/11 
 PreC PreE PostC PostE Post2C Post2E 
Mean 30.2 31.9 91.4 91.6 92.6 93.3 
SD 2.7 2.2 2.7 3.1 1.4 1.3 
Min 8 8 68 68 67 81 
Max 71 71 112 112 108 105 
Modus 29 - 96 96 98 97 
Median 29 30.5 93 93.5 95 94 
Norm N N N N N CRN 
t 0.7791 0.1719 0.5227 
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Z -0.8972 -0.4551 1.2374 
H02 Accept Accept Accept 
 
     Proceeding from the above results, the critical value Tcrit equals 1.9866; all the calculated values Tcalcul are 
lower than the critical value, i.e. no statistically significant differences in experimental and control group 
performances were discovered. The null hypotheses H01, H02 were accepted. This result means that the H1 hypothesis 
was rejected. The partial test results are presented in figures 1 and 2 (at the end of paper).  
 
5. Discussion of research results 
Resulting from the research results we can state that students in the experimental group reached the same test 
scores in the ICT-supported distance process of instruction in memorizing, understanding, developing new 
knowledge and applying it in problem situations as the students within the traditional present face-to-face process of 
instruction. It should be emphasized that the process of instruction was held by qualified teachers (tutors) with 
special training for running the ICT-supported distance form of instruction, and the virtual learning environment 
WebCT is primarily designed for higher education. It provides all tools necessary for simulating main phases of the 
instruction, i.e. motivation, explanation, fixation, evaluation, and managing the process in such a way which 
provides adequate conditions for learning, and thus contributes to forming and developing learners´ key 
competencies. Some preconditions are required before the process starts, the crucial question is whether both 
teachers and students are able to realize the potential of modern technologies and use it within the process of 
instruction. Having undergone the starting period of hesitation, material and technical problems, the time came to 
deal with didactic aspects of ICT implementation into the instructional process and following questions should be 
answered (Oblinger et al., 2010). 
First, are teachers able to apply suitable methods and forms of instruction, create and use appropriate didactic 
means which are offered by new technologies?  
Second, are the new didactic means able to optimize the cognitive process of creating knowledge? 
In spite of the fact that the expected answers are yes to both questions, this does not mean all students are able to 
reach better results (higher test scores) when this approach is applied. The third problem could be defined as 
follows: is the ICT-supported process of instruction able to meet the individual needs of a student which relate to the 
individual learning style? Experience gained in the process of ICT implementation re-started discussions on the role 
of learning and teaching styles. They play important role especially under such conditions if the instruction is 
managed by a virtual learning environment (Honey, 2000, 2010). It offers designers a wide range of tools which 
accommodate all learning styles and students can choose those activities which suit them best. On the other hand, 
there exist several conflicting ideas concerning practical application of learning styles which should be taken into 
consideration (Mitchell, 2004; Honey, 2012). And, students to be aware of his/her learning style, know what his/her 
strengths and weaknesses are and be provided a variety of instructional methods to choose the most suitable ones. In 
the days of fast technical and technological development, globalization, demand for further, lifelong education, the 
importance of education is increasing. These terms and conditions support the development of the whole system. 
And teachers´ and students´ awareness of learning styles may help substantially.  
6. Conclusions 
Current orientation of university education, which is changing under the influence of latest technology 
development and new key competencies, can be researched from various, different points of view. The ICT-
supported instruction has been spreading because of growing popularity of modern technologies in general. Another 
reason is that this approach enables easier and more complex realization of the instructional process, offers choice of 
place, time and pace for studying, allows an individual approach to students preferring various learning styles. These 
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are the key values important for the effectiveness of the process. Material and technical requirements having been 
satisfied, strong attention could be paid to didactic aspects of the instructional process. The main objective of 
pedagogical experiment is to verify the hypoteses increase in students´knowledge in the ICT-supported process of 
instruction. Despite such contribution was not discovered, no decrease was detected, so both the approaches to 
instrucction are considered equal.  
“If teachers are provided modern technologies only - it does not change the situation much, but it can start new 
activities and approaches. Bringing computers to schools is less important than providing teachers with new ideas. 
Technologies do not aim at removing traditional educational methods and forms. The new technologies do not 
automatically bring positive changes into the process of instruction but they may contribute to increasing its 
effectiveness, under some conditions“ [10]. 
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Figure 1 Results of the pretest, posttest, posttest2 in IT English, 2009/10 
 
 
Figure 2 Results of the pretest, posttest, posttest2 in IT English, 2010/11 
 
D: distance form of instruction, i.e. experimental groups 
P:  present form of instruction, i.e. control groups 
E: experimental group 
K: control group 
 
 
0,00
20,00
40,00
60,00
80,00
DTpre PTpre
Box Plot
Variables
A
m
o
u
n
t
60,00
75,00
90,00
105,00
120,00
Dtpost PTpost
Box Plot
Variables
A
m
o
u
n
t
65,00
75,00
85,00
95,00
105,00
DTpost2 PTpost2
Box Plot
Variables
A
m
o
u
n
t
0,00
20,00
40,00
60,00
80,00
DTpre PTpre
Box Plot
Variables
A
m
o
u
n
t
60,00
75,00
90,00
105,00
120,00
DTpost PTpost
Box Plot
Variables
A
m
o
u
n
t
60,00
75,00
90,00
105,00 
120,00 
DTpost PTpost 
Box Plot
Variables 
A
m
ou
nt
